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he U.S. and state economies have
undergone significant structural trans-
formations in the past two decades.
The pace of these transformations has been
determined by revolutionary changes in
telecommunication, transportation, and com-
puter technologies. The outcomes of these
developments are reflected in every aspect of
our lives: an ever-shrinking world, increasing
exposure to global economic and political risks,
increasing productivity in advanced economies,
and declining employment share in traditional
industries. While every aspect of these transfor-
mations is fascinating as an area of study, this
study focuses on changes in employment
dynamics in Tennessee’s economy and identi-
fies trends that are likely to hold in the near
future.
Making a long-term prediction is a highly
risky enterprise considering the constantly
changing economic landscape. However, it is
possible to identify short-term trends based on a
comprehensive assessment of historical trends
relative to a reference unit (i.e., the U.S.). The
goals of this study are (1) to analyze structural
changes in Tennessee’s economy and explore
implications for the near future and (2) to com-
pare the employment dynamics of Tennessee’s
economy with those of the U.S. economy. 
This study will attempt to answer the fol-
lowing five questions.
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How might structural change
affect the state economy’s
future, and how do Tennessee’s
employment dynamics compare
to those of the U.S.?
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y What is the level of structural change in
Tennessee and the U.S.? How similar is the
economy in Tennessee to that of the U.S.?
Are they moving in the same direction or
showing more divergence over time? 
 Compared to the nation, which industries
are more competitive in Tennessee? What
is the level of industry concentration, and
what does it imply? 
 What are the sources of employment
change in Tennessee (national impact, the
industry mix effect, or simply regional
influences)?
 Based on structural analysis, which sectors
have growth potential in the short run?
 What are the implications of changes in
employment dynamics for educational
institutions?
Structural Change from a Comparative
Perspective
Structural change in employment by indus-
try indicates the percent of jobs reallocated
between industries in an economy. It does not
tell us which industries are gaining and which
are losing employment share. The sources of
structural change vary and may include an
increase in productivity that reduces a sector’s
demand for labor (Lacker, 2005), technological
development that introduces new industries and
retires old ones (Knarvik, 1995), demographic
shifts in tastes and demands that redistribute
current occupational combinations, and out-
sourcing across industries. These changes may
directly affect workforce skill requirements and
have important implications for education and
workforce training programs. 
The industry structure of the local economy
may be quite different from that of the nation as
a whole. Over time, they may move closer to
each other, stay the same, or become more
diverse. From the past pattern of their move-
ment and projections of the national industry
mix, it is possible to identify industries and
occupations showing future growth potential.
1
Current structure. The current employ-
ment structure of Tennessee versus that of the
United Sates is presented in Figure 1. In 2003,
the largest industry in the nation was healthcare
and social assistance with a share of 12.08 per-
cent and in Tennessee manufacturing with 15.85
percent. For both regions, retail trade had the
second largest share, 11.73 percent in the
United States and 12.08 percent in Tennessee.
Overall, Figure 1 presents a revealing picture of
structural differences between two economies at
a point in time.
For comparisons over time, in the 1990s
manufacturing had the greatest share both in the
U.S. and Tennessee. In Tennessee, manufactur-
ing employment was 23.25 percent in 1990 and
then gradually dropped to 15.8 percent in 2003.
In the U.S., a similar trend occurred as manu-
facturing employment dropped from 16.51 per-
cent in 1990 to 11.4 percent in 2003. The rela-
tively sharper decline (7.4 percentage points
versus 5.15 percentage points in the U.S.) in
Tennessee underscores the dramatic changes in
Tennessee’s industry structure and labor mar-
ket. Other industries that underwent consider-
able changes in Tennessee include administra-
tive and waste services, healthcare and social
continued from page 25
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Figure 1: Major Industry Shares in Tennessee and the U.S. (%), 2003
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26assistance, and accommodation and food serv-
ices. These sectors recorded an increase in their
employment shares over these 14 years. 
How similar are the U.S. and Tennessee
economies? A useful indicator that measures
the similarity between the structures of two
economies is the Krugman Similarity Index
(KSI).
2 If the industries in two economies have
identical structures, the index value becomes
zero. The index is calculated for each year; this
gives us an opportunity not only to compare two
economies for each period but also to learn
whether Tennessee is structurally converging to
the national economy over time.   
Figure 2 presents an interesting trend in
that from 1993 through 1996 the structure of
Tennessee’s economy became similar to the
nation’s and then diverged from the nation’s
economy from 2000 to 2002. The data for
2000–2003 indicate a possible converging trend
from 2003 onward. From 1991 through 2003,
while shifts in the share of the manufacturing
sector moved Tennessee’s economy closer to
the nation’s economy, educational services,
construction, and transportation deviated fur-
ther from the national pattern. 
Shifts within Tennessee’s economy. Figure
2 also compares structural changes in Ten-
nessee’s and the nation’s economy over the
study period. The Structural Change Index
(SCI) measures the structural change in
employment from year to year for a region. A
higher value means a dramatic change over
time. If the index value is close to zero, there is
no substantial change in employment dynamics.
Large numbers represent more volatility in the
employment distribution, which means more
winners and losers in the job market.
3
The structural change in the state is highly
volatile. It shows a cyclical pattern: in 1996,
1999, and 2002 it reaches the peaks, and in
1993, 1998, and 2001 it reaches the troughs.  It
clearly indicates that the industry structural
changes are correlated with economic cycles.
Several sectors experience the largest changes
in structure, including healthcare and social
assistance, manufacturing, construction, and
administrative and waste services. The shift is
from traditional blue-collar industries to serv-
ices. The movement of the SCI in Tennessee is
similar to that of the U.S., especially after the
mid-’90s. However, over the years, changes in
the employment structure of Tennessee’s indus-
tries have been substantially larger than the
changes in the nation’s economy. This indicates
an ongoing sectoral realignment in Tennessee’s
economy.
Industry growth dynamics. The structural
change index for Tennessee indicates year-to-
year volatility larger than that for the U.S.
Which industries are responsible for these
ongoing shifts? Figure 3 compares the employ-
ment share of Tennessee’s industries in 2000
with their growth rates over 2000–2003. 
According to Figure 3, educational serv-
ices, healthcare and social assistance, and
accommodation and food services are drivers
for change in Tennessee’s economy. Further-
more, even though their employment shares are
small compared to the above sectors, public
administration, utilities, and arts, entertainment,
and recreation show strong growth potential.
On the other side of the spectrum, not so sur-
prisingly, lies the manufacturing industry with a
large share in 2000 but a substantial decline
between 2000 and 2003. Other large but declin-
ing industries include administrative and waste
services and retail trade. Actually, the former
has experienced a tremendous increase in the
1990s, and we may infer that it was greatly
influenced by the recession. Finally, there are
those industries that are small and experienced
employment decline between 2000 and 2003.
Industry Competitiveness 
and Concentration
Competitiveness.  Are Tennessee’s indus-
tries competitive, and to what extent does the
state have the capacity to export products to
other economies? This study utilizes a location
quotient (LQ) analysis to measure industry
competitiveness in Tennessee in 2003.
4 Figure 4
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Figure 3. Industry Employment Dynamics between 2000 and 2003
Industry Share (%) (2000)
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waste services.categorizes industries into four groups by their
competitiveness level and growth in the past
three years. Regions 1 and 2 represent indus-
tries that are highly competitive (LQ>1) com-
pared to their counterparts in the U.S. However,
these strong industries are not uniform in their
growth pattern: while utilities and accommoda-
tions and food services experienced high
growth rates, manufacturing, transportation and
warehousing, administrative and waste serv-
ices, and wholesale trade experienced employ-
ment loss between 2000 and 2003.  
Regions 3 and 4 include industries that are
less competitive (LQ<1). Region 4 is especially
worth highlighting since the industries in this
region are adding more jobs than the industries
in the other regions in Figure 4. Two prominent
ones are healthcare services and educational
services; each has a slightly less than average
competitiveness score but recorded substantial
employment growth in the past three years.
Industries in Region 3 are less competitive
and lost employment in the past three years.
Some of these prominent industries are infor-
mation, real estate, construction, and manage-
ment of companies and enterprises. Tennessee
may be outsourcing these industries to other
states. 
In summary, Tennessee has many indus-
tries that recorded substantial employment
growth over the past three years. Even though
some of them are less competitive relative to
the U.S., healthcare services, educational serv-
ices, professional and technical services, and
finance and insurance show strong growth
potential in the long run. 
Concentration. To understand the structure
of an economy, a measure of industry concen-
tration is necessary. The diversity score shows
whether employment is evenly distributed
among industries. To measure diversity, this
study utilizes the Rae Index or diversity score.
5
Consistently, the U.S. shows a more dispersed
industry structure than Tennessee. More than 12
effective industries on the national level and
less than 12 in Tennessee have a significant
share of employment (Figure 5). The gap
between these two regions is getting smaller;
diversity in Tennessee has significantly
increased over the past 14 years. This indicates
the structure has become healthier. Before,
when industries were highly concentrated, big
fluctuations in the major sectors would make
the state economy quite volatile. 
Sources of Employment Growth 
What is the source of employment change
in Tennessee? Figure 4 demonstrates that half of
Tennessee’s industries experienced decline in
employment while the other half recorded gains
in varying degrees. A technique called shift-
share analysis allows us to decompose the
dynamics of employment change into three
sources: a national effect that takes into account
changes in the national economy, an industry
mix effect that captures the influence of fast- or
slow-growing industries in the region, and a
regional effect that measures the impact of the
competitiveness of the regional economy on
employment change. 
The national effect is a simple measure of
employment growth nationally. The industry
mix effect shows how an industry at the
national level fares with the overall growth of
all sectors. A positive industry mix indicator
means that the sector grows faster than the
economy as a whole. The competitive effect
measures whether the region’s industries grow
more or less compared to their national counter-
parts. In recent years, there have been many
applications of this methodology in explaining
employment changes (Keil, 1995; Graham and
Spence, 2000; Lanza, 2004). 
continued from page 27
Figure 5. Tennessee’s Economy Is Slowly Catching Up
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Figure 4. Are Tennessee’s Industries Competitive?
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over the past three
years. 
28The analysis focuses on two periods. We
divide the periods considering both length of
duration and aggregate economic atmosphere,
especially avoiding placing expansions and
recessions in the same category since the calcu-
lations are sensitive to these business cycles.
Table 1 shows the sources of employment
changes by industry in Tennessee during
1995–2000 and 2000–2003, displaying the
three effects as well as industrial distribution. In
the first period, the U.S. experienced expansion,
and industries in most sectors performed quite
well. Anational growth rate of 12.4 percent pro-
vided a positive environment for many indus-
tries in 1995–2000. In this period, Tennessee’s
industrial mix worked poorly for many indus-
tries: only 10 out of 20 industries did well
because in these sectors the national economy
was performing well compared to overall
national job growth. Competitively, the situa-
tion was even worse with only nine sectors hav-
ing comparatively higher growth than their
national counterparts.  In sum, strong growth of
a few industries (such as administrative and
waste management, adding 52,000 jobs) com-
pared to their national counterparts contributed
about 230,000 jobs to Tennessee’s economy.
The period between 2000 and 2003 draws a
different picture of regional employment
dynamics. The expansion ended and the reces-
sion began. The most obvious sign was a loss of
more than 70,000 jobs in Tennessee, mostly due
to national and industry mix effects. The
national economy was in recession, and the
industry mix did not favor Tennessee to offset
the national slump in employment. Many
regional industries in this period performed bet-
ter than their national counterparts compared to
the previous period, but this performance only
minimized the job loss and did not offset it.
Which Sectors Have Growth 
Potential Based on This Analysis?
As the previous analysis shows, Ten-
nessee’s economy is changing at various levels.
Compared to the U.S., the change in employ-
ment dynamics is substantial. Which industries
are likely to grow in the near future? Using a
composite score of six indicators discussed so
far, we created an industry growth potential
index (for indicators see note below Table 2).
We must caution the reader, however, that this
analysis uses data at a highly aggregated level.
Aggregation level affects the results of this
analysis since a detailed sectoral analysis would
provide more information regarding the nature
of employment changes. 
The five broad industries that show the
highest growth potential are healthcare and
social services, accommodation and food serv-
continued on page 30
Table 1. Decomposition of Employment Changes (1995-2003)
1995-2000 (In Percentage) Employment 2000-2003 (In Percentage) Employment
National Industry Regional Sum National  Industry Regional  Sum 
Industry Effect Mix Effect (thousands) Effect Mix Effect (thousands) 
Agriculture 12.4 -9.0 2.0 0.4 -1.4 -1.8 2.9 0.0
Mining 12.4 -20.6 1.2 -0.3 -1.4 -0.8 -17.1 -0.8
Utilities 12.4 -20.1 11.6 0.8 -1.4 -0.7 5.6 0.8
Construction 12.4 15.1 -13.4 15.8 -1.4 1.7 -8.4 -10.4
Manufacturing 12.4 -12.0 -6.3 -30.9 -1.4 -15.1 0.5 -77.9
Wholesale trade 12.4 -0.7 -3.5 9.8 -1.4 -1.3 1.4 -1.6
Retail trade 12.4 -2.0 3.0 38.8 -1.4 -0.9 -2.2 -14.8
Transportation 12.4 0.3 5.1 23.6 -1.4 -4.2 0.0 -8.7
Information 12.4 12.8 -5.1 9.0 -1.4 -10.2 7.0 -2.5
Finance 12.4 0.0 6.0 15.9 -1.4 5.5 -3.7 0.4
Real estate  12.4 0.3 -2.0 3.4 -1.4 2.6 -1.8 -0.2
Professional services 12.4 14.3 -9.1 14.7 -1.4 -1.2 3.4 0.9
Management 12.4 2.0 38.2 8.9 -1.4 -5.6 -1.6 -2.2
Administrative and waste 12.4 23.0 3.2 51.5 -1.4 -4.6 -3.9 -18.3
Education 12.4 1.9 -5.3 15.2 -1.4 8.4 0.5 13.9
Healthcare 12.4 -2.7 -2.8 17.8 -1.4 9.8 3.3 32.5
Arts and recreation 12.4 3.8 -9.0 1.8 -1.4 6.7 0.5 1.6
Accommodation 12.4 -0.5 -2.3 18.1 -1.4 4.8 2.3 12.0
Other services 12.4 -1.6 -3.9 4.5 -1.4 4.0 -2.0 0.4













utilities. ices, educational services, public administra-
tion, and utilities. The current skill composition
of the workforce in these industries in Ten-
nessee indicates that skill demand in the future
will be a mix of all educational attainment lev-
els. However, skill supply constraints or chang-
ing skill requirements for the new entrants to
the job market may complicate the matter.
According to our analysis, at least one-fourth of
new openings in these industries combined
would likely require an associate’s degree or
vocational school degree. Except accommoda-
tion and food services, all four industries
require on average a college degree or above
from one-third of the new hires (see Table 2).
Occupations, Educational Attainment,
and Implications
In high growth potential industries, nine
broad occupational categories are likely to grow
in the near future. These occupations and the
current educational attainment level of the
workers in them are provided in Table 2. As is
clear from this table, an associate’s degree or
vocational school is the primary avenue to
employment in  many of these broad occupa-
tional groups for the top five growth sectors.
The second educational attainment category
likely to be in high demand is at least a college
degree. Our analysis of employment by occupa-
tions should not be compared with the Ten-
nessee Department of Labor and Workforce
Development’s (TDLWD) projections regard-
ing employment by occupation. TDWD projec-
tions encompass employment by occupations
for the whole economy, whereas we only
focused on the top five growth industries and
their occupational dynamics.
To conclude, employment dynamics in Ten-
nessee show ongoing volatility relative to the
U.S. economy. The job market is transforming
in such a way that entrants would need to have
at least a technical certificate or equivalent asso-
ciate’s degree to be considered in the top five
industries with significant growth potential.  
Murat Arik is the associate director and Xiao-
juan Wang is a graduate research associate of
MTSU’s Business and Economic Research Cen-
ter.
Notes
1. The data used in this analysis for national and state
annual employment figures are from the Quarterly Census
of Employment and Wages (QCEW) program. The sectoral
data are aggregated at the two-digit NAICS level and cover
the period between 1990 and 2003.
Entrants would










Table 2. Industries and Occupations with Highest Growth Potential
Rank Industry Skill Composition
Less Than  Some College,  Associate/  Master’s
High School High School No Degree Vocational College and Over
Panel A.  Top Five Industries  
1 Healthcare and social services 7.55 23.65 6.70 30.59 16.56 14.95
2 Accommodation and food services 27.75 33.52 6.70 21.04 8.85 2.14
3 Educational services 5.70 15.69 3.83 12.61 26.33 35.85
4 Public administration 4.60 25.97 12.15 25.60 23.20 8.47
5 Utilities 10.66 33.61 8.20 24.59 17.21 5.74
Panel B.  Top Nine Occupations 
1 Allied health 14.16 45.13 9.73 23.45 6.19 1.33
2 Other medical 1.57 11.54 4.13 37.18 21.23 24.36
3 Eating and drinking 34.88 37.13 6.29 18.41 3.14 0.15
4 Managerial occupations 4.93 20.35 7.40 21.06 29.87 16.39
5 Teaching (all levels) 2.28 10.20 2.55 10.87 33.29 40.81
6 Office workers 6.40 39.87 10.80 29.60 11.05 2.28
7 Protective services 11.86 36.36 11.46 28.46 10.67 1.19
8 Repair services 20.86 39.46 8.39 24.26 5.67 1.36
9 Engineering 1.56 14.01 4.67 22.96 38.91 17.90
Source: Top five industry selection is based on six criteria drawn from the analysis in the previous sections: (1) percentage point change in employment share (2000-03), (2) employ-
ment growth (2000-03), (3) three-year average of location quotient (LQ) (2001-2003), (4) current employment share (2003), (5) industry mix effect (2000-03), and (6) regional com-
petitiveness effect (2000-03). All indicators are normalized by industry and contribute equally to final index score.
Note: 5 percent PUM (Public Use Microdata) (2003) from the American Community Survey were used to highlight educational attainment level by industry and major occupa-
tions within these industries. Data are available at www.census.gov. Please see the source for margins of error and other survey-related issues.
continued from page 29
302. The formula for KSI is KSI = Σ | XiTN – XiUS |
where  XiTN is the employment share of industry (i) in Ten-
nessee and XiUS is the share of the same industry in the U.S.
The index takes a value of between zero and 200 with larger
numbers indicating dissimilarity between the two
economies. This index is sensitive to industry aggregation
(Krugman, 1991).
3. The Structural Change Index (SCI) is defined as
SCI = 
1/2Σ | Xi,t – Xi,t-1 | where Xi,t and Xi,t-1 refer to the
employment share of industry (i) in year (t) and (t-1),
respectively. 
4. An average location quotient (LQ) score is calcu-
lated from the three consecutive years’ LQ scores to elimi-
nate annual fluctuations in employment dynamics. LQ was
first introduced by Isserman (1977) as a ratio that compares
the employment share of one region to the share of a basic
or aggregate level. An LQ of greater than one indicates that
the industry is a basic sector for the regional economy, sug-
gesting the goods or services of the sector are exported to
other areas. It also implies that the region has comparative
advantage in this industry. An LQ of one indicates that the
industry share is about average.
5. The Rae Index measures whether employment is
concentrated in a few sectors or distributed evenly across
sectors. Initially, this index is used to measure party frag-
mentation (Rae, 1967). Alow diversity score shows low dis-
persion of employment across industries, indicating that
many people are employed in a few industries. A related
measure, drawn from the Rae Index, is “the effective num-
ber of industries” (ENI). The larger the ENI figures, the
more diversified the economy (Laasko and Taagepera,
1979).
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Healthcare and
social services is
the industry with
the highest
growth potential
(Table 2).
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